Challenging the sensitivity limits of Paleomagnetism:

Magnetostratigraphy of weakly magnetized Guadalupian–Lopingian (Permian) Limestone from Kyushu, Japan by Kirschvink, Joseph L. et al.
 Supplementary Figures: 
 
Fig. S1. Sampling locality for the rock-magnetic survey, along the road at 
Section 8 (Fig. S10, below). 
 
Fig. S2. IRM acquisition and backfield characteristics for representative 
samples from the Mitai and Iwato formations. 
 
Fig. S3. Stratigraphic variability in the IRM acquisition properties of (a) the 
Mitai Fm, (b) the G/L boundary interval, and (c) the Iwato Fm. 
 
Fig S4. Composite IRM thermal demagnetization showing the presence of 
magnetite only, and magnetite + hematite, in samples of the Iwato and Mitai 
formations. 
 
Fig. S5. IRM acquisition and thermal demagnetization of composite-IRMs 
experiments from the Iwato formation, and across the G/L boundary interval.  
 
Fig. S6. SQUID magnetic microscope image of the NRM over the surface of 
specimen KAM-109.2, from the upper portion of the Iwato formation.  The image 
was made in steps of 75 um, over a surface area of 26.5 x 28 mm, at a vertical offset 
distance (from the superconducting probe) of about 250 um.  A faint ghost image of 
the edge of the 2.54 cm diameter sample is clearly visible, which is a result of the 
abrupt boundary from the downwards-magnetized sample over free space.  A few 
minor anomalies suggest local moments on the order of a pAm2, accounting for at 
most 10% of the NRM of the specimen.  Vertical stripes in the data are the result of 
instrument drift, reflecting the fact that the sample is extraordinarily weakly 
magnetized, even approaching the limit of detection of the SQUID microscope 
system. 
 
Fig. S7.  Example demagnetization data from the weakly magnetic Permian 
carbonates from Kamura, Kyushu, Japan (Isozaki et al., 2007b).  Data are shown 
both as orthogonal projections (with in-situ, geographic coordinates, left-side 
diagrams), as well as portions of equal-area projections (corrected for local tilt of 
bedding, right-side diagrams). A subset of points are labeled according to the 
demagnetization treatment as follows: the NRM is the first vector measured after 
sample preparation and several weeks storage in the magnetically-shielded room; 
thermal cycling to 77 K in liquid nitrogen is indicated by LTn, where n is the 
number of times the sample was cycled; the peak level of 3-axis alternating-field 
treatment is given by AFn.n, where n.n is the peak field in mT; and the peak 
temperature in ˚C is shown from thermal demagnetization in N2 gas.  On the 
orthogonal projections, the pair of light-grey arrows shows the approximate range of 
the PLF component, and the green arrows that of the ChRM.  Specimen A (Sara 
23.1) shows the removal of a strong PLF component between the Af6.9 mT step and 
the first heating to 75˚C, with a sharp angular separation with the reversely-
magnetized  ChRM direction.  In B (Sara 36.1), the PLF direction displays slightly 
higher stability, with the angular break between it and the normal polarity ChRM 
direction happening at about 200˚C; however, the angular break is clearly 
discernable.  Sample C (KAM 12.1) is an example where the PLF and the ChRM 
directions have less of an angular separation, but can still be distinguished easily by 
a slight kink in the demagnetization trajectory.  Samples in D, E and F are more 
ideal, where the magnitude of the PLF component relative to ChRM direction is 
minimal. 
 
Fig. S8.  Magnetostratigraphy of the Iwato formation at Section 10 
(Hijirigawa). Lithostratigraphic colums are after Isozaki et al. (Isozaki et al., 2011; 
Isozaki et al., 2007a), and the stratigraphic position of samples that yielded ChRM 
components are shown.  Data points show the declination of the ChRM component 
after correction for the tilt of the bedding, with the solid symbols indicating those 
that gave linear components.  Open symbols show the declination of the best-fit 
iterated direction from specimens that followed great-circle arcs, using the iterative 
approach of McFadden and McElhinny (1988).  Polarity interpretations are as 
indicated in the text, and the lithostratigraphic legend is given on Fig. S8. 
 
Fig. S9. Magnetostratigraphy of the Iwato formation at Section 2 (Saraito).  
Symbols are as described on Fig. S8. 
 
Fig. S10. Magnetostratigraphy of the Iwato and Mitai formation at Section 8 
(Shioinouso, the ‘KAM’ samples).  Symbols are as described on Fig. S8. 
 
boundary
N
a)
-8.00 -7.00 -6.00 -5.00 -4.00 -3.00 -2.00 -1.00 0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00
sampling position (m)b)
boundaryIwato Fm. Mitai Fm.
Fig.1
Mitai Fm.
Iwato Fm.
-2000 200 600 1000 1400 1800 2200 2600
0.0E+0
5.0E-2
1.0E-1
1.5E-1
2.0E-1
2.5E-1
3.0E-1
3.5E-1
4.0E-1
4.5E-1
5.0E-1
5.5E-1
6.0E-1
6.5E-1
MT1100-3
Applied field (mT)
IR
M
 (A
/m
)
-2000 200 600 1000 1400 1800 2200 2600
0.0E+0
1.0E-1
2.0E-1
3.0E-1
4.0E-1
5.0E-1
6.0E-1
7.0E-1
8.0E-1
9.0E-1
1.0E+0
1.1E+0
MT0000-1
Applied field (mT)
IR
M
 (A
/m
)
-2000 200 600 1000 1400 1800 2200 2600
0.0E+0
2.5E-2
5.0E-2
7.5E-2
1.0E-1
1.3E-1
1.5E-1
1.8E-1
2.0E-1
2.3E-1
2.5E-1
2.8E-1
IW0025-1
Applied field (mT)
IR
M
 (A
/m
)
-2000 200 600 1000 1400 1800 2200 2600
0.0E+0
1.0E-2
2.0E-2
3.0E-2
4.0E-2
5.0E-2
6.0E-2
7.0E-2
8.0E-2
9.0E-2
1.0E-1
1.1E-1
1.2E-1
1.3E-1
1.4E-1
1.5E-1
1.6E-1
IW0050-1
Applied field (mT)
IR
M
 (A
/m
)
-2000 200 600 1000 1400 1800 2200 2600
0.0E+0
2.5E-2
5.0E-2
7.5E-2
1.0E-1
1.3E-1
1.5E-1
1.8E-1
2.0E-1
2.3E-1
IW0600-1
Applied field (mT)
IR
M
 (A
/m
)
-2000 200 600 1000 1400 1800 2200 2600
0.0E+0
5.0E-3
1.0E-2
1.5E-2
2.0E-2
2.5E-2
3.0E-2
3.5E-2
4.0E-2
4.5E-2
5.0E-2
MT0400-3
Applied field (mT)
IR
M
 (A
/m
)
Fig.2
-8.00 -7.00 -6.00 -5.00 -4.00 -3.00 -2.00 -1.00 0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00
0 200 400 600 8001000 1400 1800 2200 2600
0.0E+0
5.0E-2
1.0E-1
1.5E-1
2.0E-1
2.5E-1
3.0E-1
3.5E-1
4.0E-1
4.5E-1
5.0E-1
5.5E-1
6.0E-1
6.5E-1
MT1100-3
Applied Field (mT)
IR
M
 (A
/m
)
0 200 400 600 8001000 1400 1800 2200 2600
0.0E+0
1.0E-2
2.0E-2
3.0E-2
4.0E-2
5.0E-2
6.0E-2
7.0E-2
8.0E-2
9.0E-2
1.0E-1
1.1E-1
1.2E-1
MT0700-3
Applied Field (mT)
IR
M
 (A
/m
)
0 200 400 600 8001000 1400 1800 2200 2600
0.0E+0
5.0E-3
1.0E-2
1.5E-2
2.0E-2
2.5E-2
3.0E-2
3.5E-2
4.0E-2
4.5E-2
5.0E-2
MT0400-3
Applied Field (mT)
IR
M
 (A
/m
)
0 200 400 600 8001000 1400 1800 2200 2600
0.0E+0
2.0E-2
4.0E-2
6.0E-2
8.0E-2
1.0E-1
1.2E-1
1.4E-1
1.6E-1
1.8E-1
MT0800-1
Applied Field (mT)
IR
M
 (A
/m
)
0 200 400 600 8001000 1400 1800 2200 2600
0.0E+0
2.5E-2
5.0E-2
7.5E-2
1.0E-1
1.3E-1
1.5E-1
1.8E-1
2.0E-1
2.3E-1
2.5E-1
2.8E-1
3.0E-1
3.3E-1
3.5E-1
MT0500-2
Applied Field (mT)
IR
M
 (A
/m
)
0 200 400 600 8001000 1400 1800 2200 2600
0.0E+0
1.0E-2
2.0E-2
3.0E-2
4.0E-2
5.0E-2
6.0E-2
7.0E-2
8.0E-2
9.0E-2
MT0300-3
Applied Field (mT)
IR
M
 (A
/m
)
Mitai Fm.
Fig.3 a)
-8.00 -7.00 -6.00 -5.00 -4.00 -3.00 -2.00 -1.00 0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00
0 200 400 600 8001000 1400 1800 2200 2600
0.0E+0
2.0E-2
4.0E-2
6.0E-2
8.0E-2
1.0E-1
1.2E-1
1.4E-1
1.6E-1
MT0100-2
Applied Field (mT)
IR
M
 (A
/m
)
0 200 400 600 8001000 1400 1800 2200 2600
0.0E+0
1.0E-1
2.0E-1
3.0E-1
4.0E-1
5.0E-1
6.0E-1
7.0E-1
8.0E-1
9.0E-1
1.0E+0
1.1E+0
MT0000-1
Applied Field (mT)
IR
M
 (A
/m
)
0 200 400 600 8001000 1400 1800 2200 2600
0.0E+0
2.0E-2
4.0E-2
6.0E-2
8.0E-2
1.0E-1
1.2E-1
1.4E-1
1.6E-1
IW0050-1
Applied Field (mT)
IR
M
 (A
/m
)
0 200 400 600 8001000 1400 1800 2200 2600
0.0E+0
1.0E-2
2.0E-2
3.0E-2
4.0E-2
5.0E-2
6.0E-2
7.0E-2
8.0E-2
9.0E-2
1.0E-1
1.1E-1
1.2E-1
MT0050-2
Applied Field (mT)
IR
M
 (A
/m
)
0 200 400 600 8001000 1400 1800 2200 2600
0.0E+0
2.5E-2
5.0E-2
7.5E-2
1.0E-1
1.3E-1
1.5E-1
1.8E-1
2.0E-1
2.3E-1
2.5E-1
2.8E-1
IW0025-1
Applied Field (mT)
IR
M
 (A
/m
)
around the boundary
Fig.3 b)
-8.00 -7.00 -6.00 -5.00 -4.00 -3.00 -2.00 -1.00 0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00
0 200 400 600 8001000 1400 1800 2200 2600
0.0E+0
1.0E-1
2.0E-1
3.0E-1
4.0E-1
5.0E-1
6.0E-1
7.0E-1
8.0E-1
9.0E-1
1.0E+0
1.1E+0
1.2E+0
IW0250-1
Applied Field (mT)
IR
M
 (A
/m
)
0 200 400 600 8001000 1400 1800 2200 2600
0.0E+0
2.5E-2
5.0E-2
7.5E-2
1.0E-1
1.3E-1
1.5E-1
1.8E-1
2.0E-1
2.3E-1
IW0600-1
Applied Field (mT)
IR
M
 (A
/m
)
0 200 400 600 8001000 1400 1800 2200 2600
0.0E+0
1.0E-2
2.0E-2
3.0E-2
4.0E-2
5.0E-2
6.0E-2
7.0E-2
8.0E-2
9.0E-2
1.0E-1
1.1E-1
IW0800-2
Applied Field (mT)
IR
M
 (A
/m
)
0 200 400 600 8001000 1400 1800 2200 2600
0.0E+0
2.0E-1
4.0E-1
6.0E-1
8.0E-1
1.0E+0
1.2E+0
1.4E+0
1.6E+0
1.8E+0
IW0150-2
Applied Field (mT)
IR
M
 (A
/m
)
0 200 400 600 8001000 1400 1800 2200 2600
0.0E+0
1.0E-1
2.0E-1
3.0E-1
4.0E-1
5.0E-1
6.0E-1
7.0E-1
8.0E-1
9.0E-1
1.0E+0
IW0500-1
Applied Field (mT)
IR
M
 (A
/m
)
0 200 400 600 8001000 1400 1800 2200 2600
0.0E+0
2.5E-2
5.0E-2
7.5E-2
1.0E-1
1.3E-1
1.5E-1
1.8E-1
2.0E-1
2.3E-1
IW0650-1
Applied Field (mT)
IR
M
 (A
/m
)
Iwato Fm.Fig.3 c)
0 100 200 300 400 500 600 700
0.0E+0
2.0E-2
4.0E-2
6.0E-2
8.0E-2
1.0E-1
1.2E-1
1.4E-1
1.6E-1
1.8E-1
2.0E-1
IW0025-1
0.12T
0.4T
2.7T
Temperature (oC)
IR
M
 (A
/m
)
0 100 200 300 400 500 600 700
0.0E+0
1.0E-2
2.0E-2
3.0E-2
4.0E-2
5.0E-2
6.0E-2
7.0E-2
8.0E-2
9.0E-2
1.0E-1
1.1E-1
IW0050-1
0.12T
0.4T
2.7T
Temperature (oC)
IR
M
 (A
/m
)
0 100 200 300 400 500 600 700
0.0E+0
1.0E-2
2.0E-2
3.0E-2
4.0E-2
5.0E-2
6.0E-2
7.0E-2
8.0E-2
9.0E-2
1.0E-1
1.1E-1
1.2E-1
1.3E-1
MT0100-2
0.12T
0.4T
2.7T
Temperature (oC)
IR
M
 (A
/m
)
0 100 200 300 400 500 600 700
0.0E+0
5.0E-3
1.0E-2
1.5E-2
2.0E-2
2.5E-2
3.0E-2
3.5E-2
4.0E-2
4.5E-2
5.0E-2
5.5E-2
6.0E-2
6.5E-2
7.0E-2
7.5E-2
MT0300-3
0.12T
0.4T
2.7T
Temperature (oC)
IR
M
 (A
/m
)
0 100 200 300 400 500 600 700
0.0E+0
5.0E-2
1.0E-1
1.5E-1
2.0E-1
2.5E-1
3.0E-1
3.5E-1
4.0E-1
4.5E-1
5.0E-1
5.5E-1
IW0500-1
0.12T
0.4T
2.7T
Temperature (oC)
IR
M
 (A
/m
)
0 100 200 300 400 500 600 700
0.0E+0
1.0E-2
2.0E-2
3.0E-2
4.0E-2
5.0E-2
6.0E-2
7.0E-2
8.0E-2
9.0E-2
1.0E-1
1.1E-1
IW0600-1
0.12T
0.4T
2.7T
Temperature (oC)
IR
M
 (A
/m
)
Magnetite only
Magnetite+Hematite
Fig.4 a)
0 100 200 300 400 500 600 700
0.0E+0
2.0E-1
4.0E-1
6.0E-1
8.0E-1
1.0E+0
1.2E+0
1.4E+0
1.6E+0
1.8E+0
IW0150-2
0.12T
0.4T
2.7T
Temperature (oC)
IR
M
 (A
/m
)
0 100 200 300 400 500 600 700
0.0E+0
5.0E-2
1.0E-1
1.5E-1
2.0E-1
2.5E-1
3.0E-1
3.5E-1
4.0E-1
4.5E-1
5.0E-1
5.5E-1
6.0E-1
IW0250-1
0.12T
0.4T
2.7T
Temperature (oC)
IR
M
 (A
/m
)
0 100 200 300 400 500 600 700
0.0E+0
1.0E-2
2.0E-2
3.0E-2
4.0E-2
5.0E-2
6.0E-2
7.0E-2
8.0E-2
9.0E-2
IW0800-2
0.12T
0.4T
2.7T
Temperature (oC)
IR
M
 (A
/m
)
Magnetite+Geothite
Magnetite only
Fig.4 b)
-8.00 -7.00 -6.00 -5.00 -4.00 -3.00 -2.00 -1.00 0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00
Mitai Fm.
0 100 200 300 400 500 600 700
0.0E+0
1.0E-2
2.0E-2
3.0E-2
4.0E-2
5.0E-2
6.0E-2
7.0E-2
8.0E-2
MT0300-3
0.12T
0.4T
2.7T
Temperature (oC)
IR
M
 (A
/m
)
0 100 200 300 400 500 600 700
0.0E+0
5.0E-3
1.0E-2
1.5E-2
2.0E-2
2.5E-2
3.0E-2
3.5E-2
4.0E-2
4.5E-2
5.0E-2
MT0400-3
0.12T
0.4T
2.7T
Temperature (oC)
IR
M
 (A
/m
)
0 100 200 300 400 500 600 700
0.0E+0
1.0E-2
2.0E-2
3.0E-2
4.0E-2
5.0E-2
6.0E-2
7.0E-2
8.0E-2
9.0E-2
1.0E-1
MT0700-3
0.12T
0.4T
2.7T
Temperature (oC)
IR
M
 (A
/m
)
0 100 200 300 400 500 600 700
0.0E+0
5.0E-2
1.0E-1
1.5E-1
2.0E-1
2.5E-1
3.0E-1
3.5E-1
4.0E-1
4.5E-1
5.0E-1
MT1100-3
0.12T
0.4T
2.7T
Temperature (oC)
IR
M
 (A
/m
)
Fig.5 a)
-8.00 -7.00 -6.00 -5.00 -4.00 -3.00 -2.00 -1.00 0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00
0 100 200 300 400 500 600 700
0.0E+0
1.0E-2
2.0E-2
3.0E-2
4.0E-2
5.0E-2
6.0E-2
7.0E-2
8.0E-2
9.0E-2
1.0E-1
1.1E-1
IW0050-1
0.12T
0.4T
2.7T
Temperature (oC)
IR
M
 (A
/m
)
0 100 200 300 400 500 600 700
0.0E+0
1.0E-1
2.0E-1
3.0E-1
4.0E-1
5.0E-1
6.0E-1
7.0E-1
8.0E-1
9.0E-1
MT0000-1
0.12T
0.4T
2.7T
Temperature (oC)
IR
M
 (A
/m
)
0 100 200 300 400 500 600 700
0.0E+0
2.5E-2
5.0E-2
7.5E-2
1.0E-1
1.3E-1
1.5E-1
1.8E-1
2.0E-1
IW0025-1
0.12T
0.4T
2.7T
Temperature (oC)
IR
M
 (A
/m
)
0 100 200 300 400 500 600 700
0.0E+0
1.0E-2
2.0E-2
3.0E-2
4.0E-2
5.0E-2
6.0E-2
7.0E-2
8.0E-2
9.0E-2
1.0E-1
1.1E-1
1.2E-1
1.3E-1
MT0100-2
0.12T
0.4T
2.7T
Temperature (oC)
IR
M
 (A
/m
)
around the boundary
Fig.5 b)
-8.00 -7.00 -6.00 -5.00 -4.00 -3.00 -2.00 -1.00 0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00
0 100 200 300 400 500 600 700
0.0E+0
1.0E-2
2.0E-2
3.0E-2
4.0E-2
5.0E-2
6.0E-2
7.0E-2
8.0E-2
9.0E-2
IW0800-2
0.12T
0.4T
2.7T
Temperature (oC)
IR
M
 (A
/m
)
0 100 200 300 400 500 600 700
0.0E+0
1.0E-2
2.0E-2
3.0E-2
4.0E-2
5.0E-2
6.0E-2
7.0E-2
8.0E-2
9.0E-2
1.0E-1
1.1E-1
IW0600-1
0.12T
0.4T
2.7T
Temperature (oC)
IR
M
 (A
/m
)
0 100 200 300 400 500 600 700
0.0E+0
5.0E-2
1.0E-1
1.5E-1
2.0E-1
2.5E-1
3.0E-1
3.5E-1
4.0E-1
4.5E-1
5.0E-1
5.5E-1
6.0E-1
IW0250-1
0.12T
0.4T
2.7T
Temperature (oC)
IR
M
 (A
/m
)
0 100 200 300 400 500 600 700
0.0E+0
5.0E-2
1.0E-1
1.5E-1
2.0E-1
2.5E-1
3.0E-1
3.5E-1
4.0E-1
4.5E-1
5.0E-1
5.5E-1
IW0500-1
0.12T
0.4T
2.7T
Temperature (oC)
IR
M
 (A
/m
)
0 100 200 300 400 500 600 700
0.0E+0
2.0E-1
4.0E-1
6.0E-1
8.0E-1
1.0E+0
1.2E+0
1.4E+0
1.6E+0
1.8E+0
IW0150-2
0.12T
0.4T
2.7T
Temperature (oC)
IR
M
 (A
/m
)
Iwato Fm.Fig.5 c)
Distance (mm)
Di
sta
nc
e 
(m
m
)
Ve
rti
ca
l M
ag
ne
tic
 F
iel
d 
(n
T)
0  5 10 15 20 25
0
5
10
15
20
25
−20
−15
−10
−5
0
5
10
15
20
25
30
LT1
LT2
AF6.9
NRM
NRM
NRM
LT1
LT2
AF6.9
AF6.9
AF6.9
120˚ 105˚
 
150˚
160˚170˚
Up, W
Up, NDn, E
EW
Horizonal or
lower Hem.
   Vertical
or upper Hem.
A. Sara 23.1
B. Sara 36.1
S
NRM
NRM
LT2
LT2
AF2.3
105˚
105˚
260˚
260˚
75˚
75˚
90˚
250˚
250˚
300˚
280˚
150˚
75˚
120˚
120˚
180˚
200˚
230˚
Tilt-corrected 
coordinates
Tilt-corrected 
coordinates
In-Situ
coordinates
In-Situ
coordinates
0˚ 
180˚ 
90˚ 
Up,
Dn 
1 pAm / Division      2
1 pAm / Division      2
LT1
300˚
250˚
260˚
0˚ 
Up,
Dn 
Kirschvink et al., Fig.  S7 A,B
NRM
NRM
NRM
NRM
LT1
LT1
LT1
120˚ 
360˚ 
360˚ 
255˚ 
295˚ 
360˚ 
Up, N
Up, N
Dn, S
E
EW
Horizonal or
lower Hem.
   Vertical
or upper Hem.
C. KAM12.1
D. KAM34.2
10 pAm / Division      
1 pAm / Division      
NRM
LT2
AF2.3
AF6.9
105˚
105˚
180˚
195˚
210˚
225˚
180˚
210˚
105˚
75˚
75˚
Tilt-corrected 
coordinates
In-Situ coordinates
In-Situ
coordinates
0˚ 
Up,
Dn 
2
2
W
180˚
90˚
Tilt-corrected 
coordinates
Kirschvink et al., Fig.  S7 C,D
AF6.9
NRM
AF2.3
AF2.3
AF4.6
AF6.9
Up, N
Up, N
Dn, S
Dn, S
E
E
W
W
Horizonal or
lower Hem.
   Vertical
or upper Hem.
E. HJPM-5.1
F. HJPM-a.1
NRM
NRM
NRM
LT2
LT1
LT1
AF6.9 75˚
75˚
75˚
90˚
90˚
302˚
150˚
165˚
195˚240˚
295˚
385˚
315˚
295˚
355˚
315˚
385˚In-Situ
coordinates
In-Situ
coordinates
0˚ 
270˚ 
Up,
Dn 
10 pAm / Division      2
1 pAm / Division      2
E
Tilt-corrected 
coordinates
105˚
NRM
370˚
385˚340˚
Tilt-corrected 
coordinates
302˚
315˚
255˚
355˚
385˚
Kirschvink et al., Fig. S7 E, F
0100
200
300
400
500
600
700
800
900
-90 0 270
Declination
cm
 Section 10
at Hijirigawa
Ya
be
ina
 Z
on
e
R
N
Iw
at
o 
Fo
rm
at
io
n
tra
ns
ion
al 
int
er
va
l
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
??
??
??
????
Kirschvink et al.-Fig. S8
010
20
30
-90 270Declination
Stratigraphic coordinates
0
Kirschvink et al.-Fig. S9
m
Alatoconchidae
fusuline
black lime mudstone
dark gray wackestone
R
R
N
N
light gray wackestone
rugose coral 
?
algal banding 
Ne
os
ch
w
ag
er
in
a 
cr
at
ic
ul
ife
ra
 Z
on
e
Section 2
at Saraito
legend
Iw
at
o 
Fo
rm
at
io
n
010
20
30
-90 270
Declination
Stratigraphic coordinates
0
m
?
R
R
R
N
N
Kirschvink et al.-Fig.S10
Co
do
no
fu
sie
lla
-R
eic
he
lin
a 
Zo
ne
Le
pid
oli
na
 Z
on
e
ba
rre
n 
int
er
va
l
   Section 8 
at Shioinouso
G-LB fusuline
G-LB chemo
M
ita
i F
or
m
at
io
n
Iw
at
o 
Fo
rm
at
io
n
main 
extinction
